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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate positional shift 
of an arm accurately and efficiently in a short time when 
a carrier is accessed by a transfer apparatus while 
lessening the burden on the operator. 
SOLUTION: A centering jig ICQ provided with a 
detection pin 1 20 of specified shape is set at the 
specified containing position of a carrier C. The arm 31 
of a transfer apparatus provided with a sensing jig 200 
enters into the carrier C from the first stage thereof. 
The sensing jig 200 comprises a photosensor provided 
with a light projecting part 231, and a photosensor 
provided with a light projecting part 241 arranged while 
intersecting the optical axes orthogonally. The arm 31 is 
then elevated to bring about a state for detecting the 
detection pin 1 20 by means of two photosensors. The 
arm 31 is moved for Y-axis, X-axis and Z-axis, 
respectively, and positional information is acquired from 
each photosensor. Positional shift of the arm is 
eliminated based on the positional information. 




O 

o 



LEGAL STATUS 

[Date of request for examination] 06.02.2003 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



http://www1 g.ipdi.ncipi.go jp/PA1/result/detail/main/wAAAbkaySrDA41 1 1 63084P... 2006/07/21 



(i9)H*iil«rilPJt (JP) 



02) tSf ^ f|: ^ # (A) 



#111^11-163084 

(43)^MQ *tfEll^(1999)6H18H 



(SDInta." 

HOIL 511/68 

B2 5B 11/00 

B6 5G 49/07 



F I 

H 0 1 L 21/68 

B2 56 11/00 

B6 5G 49/07 



A 
C 



(2i}fue#^ 


»H¥9 -328777 


(7i)tmaA 


0002a/551 










(22)fiUHB 


¥«9^(1997)llfl28H 


















(71)ffllHA 


000000974 
















^»w^4«*ps«;ii*5nr 3 T a 1 # 1 






































(74)<^A 













(54) [!mi<o<&$a mmm, mim>jmmm, 2£««wvKr^::ne(c«!^-r^«A 



(57) 

^cTi^tHify 1 2 0*J?^«§a7t-fe>':5' y y^i^M 1 0 
±#$-li:T 2-:>c7)7t-tey-9-3t^^ajt'y 1 2 0 Sr^tUfl. 




(2) 



1-1 63084 



x-ox. H5tieit^to:^i*i<^-?-fT.mtc:ov^Tifrfeigi«o 

(b) mmtmrntz^-rf^^x . m§i.T--ui}^mmtm 

^izicttxmmmcr)WifiX(m o * t srfi= o i^<o^ 

[ w^js 2 ] 1 iztm<r>m^mizt> i ^•c . 
cr)-uizpm(^m^i^^^mktiim¥m^^tix v 

tbiiiz. 

Miami i:IS2<Ofeftcod*>(Ofl!j:frlc{±. MiatSl^tiJ^ 

coo: -7 i^■cD-?■^^■r^^*^'B^^ia'fe v-9-T«iai 5ix^>;^<7){ia 
$r-M<^Ji^ri«i]xyyfi[ai: L-c]Dt#-r«.«l:^rr6i«itlJ# 

(a-2) MBWS<?5fl»(?)jS!:frl^a^^^aoT1^^la^r^'■»^co1^ 
(a-3) HulB— «o)ii:fe-|*jx -y i^iiiMbmsS.—i^(7)m.1}f^ 

ai^y'jmib{zm-:s\>^xim&.mmii:ni>^^b. ^ 
mtizt^mkb-rmmmmi. 
im^ms ] m^m 2 {ciasj<7)^aictJ(,^-c . 
miewi:&it!j«iai*si3 J; v'Htjiaisttri^ai^ai^a'O'eix-e 

-S.miaiS«?aigi5c0^aitll:'J 2:1X0 i: 

^-r&iiBMiia. 

[i«*ja4 ] mmimm:mm-^mmmimt 
hwm.^imif(:>tL?, bbiiiz. 
mmmmzwM^tihmsiWimmzietLxmL'tm 
xWitti-t^mmmm^mb lx . msm 1 ^^^tm^m 
3(r>\^-mi}Hzmmcommm'S:mx.i> ^ t i:^mb-t 

im^js 5 3 muzM txm^<7)!m^^ o mmm 



m-tt b b hiz. mimmmzts^-^xmrn^c^^mtf^ 
^mtrri>mmm^^bLx . liSJSi^rv^Lts*^ 

3 <0V ^-mjJptciaSicOJaBl^aSrfii;?. 1. d t Sr:^ t 

mi^^i,zT^'^x-t^m<oimfmt:Mn^i>tzMz 
mm^ti^itMX'h-ox . 

(b) msp^a^m^m^mmzm&i^ti. m&co^mm^ 
y^izx^xiitsmtii^m^jMi^-r&m^tiiSiib. 

m£^i^mcon-m<^^<bh-^tfi. msmmw^ 

^mi,zm-ot:jmb^n.x^-^h:ib^m$ib-r^i^m. 

^HBB^afcov^-c. iifiaT-A*(«i!{d)KM!Hs^iRiifrf-s 
iKjft^^tcr ^? ■fe;^-r sfig<?5ffiais«sr]ix^i-rs^«>t^ 

mm^tLi>ihMxh'yx. 

(a) aig?&ft<7)jrK*B<;o3rSo1&«iaj^c7){aaSr-e/t'fix 

(b) mMm^<r>-\^y^i)^^{mi>z^»^ti. fnar- 

mi^t^mzaux. «mT-M.x9kt^^titmtzmi 
T-Mbmm-h^»i}^mir~j^iz{iLmmi^n^ti 

:S,fmb^iiX\,^h:ibi:mLb-t&^, 
[000 13 

xwmm^comk^'^om^mm.. mmxmia^m.. 
mmsmmtr/ztLi^i^mm-t?>i&Mi>zm'rh . 

[00023 

mr^mi.umm'Sizii. mL<7mmMimifhtixti 

K>. >i!mM<r>mSi.l>zMLX^mmx^ti^'tim^j:h 
J!!^*%S ix4 . ^ <0 cfc a =5:tM5ft<OS«R«iaSiafc{i: . 

mLimk-t?>immmimifi>ixxn*). ^ms^ 

[ 0 0 0 3 3 wcoj; 3 ^JSiH^a-Cti, T-A*''=>f A- 'J 
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- A T ^ -b & ias*rE5i^iceift{ag*' ^> X 1/ T V ■> 

[0004] h C: . 3EllltCl5««$:«}#-r-l) T-A 

[0005] z^x 0 ^w^izx t^rnxu^mm-t 

[0006] 

mmfm^ztnfhtmms<7)'r^-^y^imi±. m 
'jf Lr-y^m^^^^ti^h , ^ u T<^m^<^m^mM>.z 

§ < 11*5^ t. ^ ^ 1 1 r> T I ^ !t . 
[0 0 07] ±tz. ^^Ur**. ^/K (POD) tu? 

[0008] c<oi 3 tcx -f -f->'^f^il{±:t'<ix~^' 

[00 0 9] -ew-c\ ^o^Bjti. ±iBiieic^;^T^ 

^ixf:zi>(OTif>-yX . :t-^U-^'<onMHS^^tt 

Hz, lEm^^-om^mxmmmizmsxu^mn^hz 
Rx/ztLi^izmm-tmmmm-^ztisvjb'r 

[00 10] 

i>z. msmi^zim<mmii. wmmzntxr-j^ 
izx-y xmmmcosmxtm o ta l srff d SKM^a-c 
fcoT , (a)im^^(Dm^^mizm i oi^ft^^isss 
ii. *»o, T-j*tzm2<^)mM^»n^'tfcvtmx'. m 
1 c7)?&*tc^t LT 2 <DmM ^m^<7)mi^6^&m.mmz 
^^Btxi&m^-^. ^m5.m^i,zti\>^xT-2^t:^ti 



^ixm^i>mL(n:^mz3m^-t&zbiizx-ox. luia 
mt<^jj\^(r)^ti^'tiiz-^^^xmi(^i^9:^miiiLx&. 
m.m^b Lxm^-t^mm^^b . (bma^&mmz 
m^K^x. T-j^if^iRtmsiizMLxmmfmimx 

[00111 fta^JS 2 iz9m<r>^mi. m^m i cieas 

imm^1xX\.^hbbtl,z^ W>1 bW>2<r>^^<no^<^ 

•9 . mimm^mi , (a-i) ifi^ittjasco-stcox -y i-'o 

— M<Ox.y 'Ja)^ix^tiii^^>-^X^^^ixfz^.cr)im. 
ISi:. (a-2)F;rSiOi|liS*<7)it:^[6]tcvft^-c-fe>'-9-iOl^ai 

iE6-|6]Xv i^iaSi: LTIX4§-rSjaW|6i1^ai^gt . (a 
-3)— St<OJii:S-|p|X .y >''fi£Si:-StcOiS5:fir|6ix .y v^erS 

[00121 wM3\,zim<r)^mt. mim2i,ztm. 
(7^^ti^fi\t. T~M.^^^^->'^m^mbmiL 

[0013] rnimA \,ztm7mmt. mi^miW^ 
ti. im.-^iiz^^ixhwm^i.znLxmui:mi?M 
\ ^-nxMztm<^ws^m.^mt tzb i:mwLb ltv% 
[00141 w«« 5 icfBi6<o?iBjti, mmiznLxm 

mL. ^mzm^-r^bbhiz, mmmza^^-^xm^ 

izmfft^mimm^^tLx , l^^R)Sl=5rv^Ltt*3S 
3 (o\. ^-mMz^(ommsi^:mx. s ^ t t l 

[00151 i»^6 tcffiS8096BJtt. «aiRil|!t5J^«» 

^m^j:r-Ai)<mf^ttfzmmmmz-:>^^x, t-a*? 

tm^^j:m^i^-t?>^iii^bi:mx., ^i^mcD^f^m 
<ryjf^< b m^m<7)9mizm^tijm.b s 

[00161 W^a? tCfe^<^|feBJ{±, SUSil^iBjSriR^^ 



mm%-ri>tzibizmm^ix.^i^mvs>'yx. (a)^ 
[0017] m^m8i.zim<7^Rii. m^mex^m 

&. 

[00 18] 

[f&Bj«ii*fi£05^«] < 1 . mmmmm<o±mi^> 

S:S-f«tB&¥ffill-C*)l., 

[ 0 0 1 9 ] 0 1 t^-ti 5 tc, dcoHSftcoJ^SItfcv^ 

[ 0 0 2 0 ] ^-i?" I D tcj4. mm^mk-Thm 

MilgTRl*«i6»t^>ilt:*3 0. a^)ll^«TRl*J 

ssMP k<r>mkizts\,^xmLmMtiims.k Lximtt 

[ 0 0 2 1 ] J-:::-*/ MeMSPMP ^<r>AmzWS. 
hsci, SC2 (;^try3-;$') m,%WiWm^ 

mk')mk^omkm^:i-- vYSY>\ . so 2 c^e 
SCI, s c 2comzmnzwm<^mifmt:mi^ tx 

ieSgl5MP(r)4>*a5fc{i:jKilii^STR2 !{>^i&^t'o^^T^B 
0 , SSflBMSBT R 2 d^SfiKWSrjeaa^xz: >y h 

«yiia---/ hmxmxizmvtti>ztiizX':,xmm.mz 

[00 221 -fy^-^i-f^I F{4, JLZi y hiasis 
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-7x-<X I F<?Di>igatJ4, 36BtS:a.r:«y MESIfRMP 

mii:-^mzx h -y ^'-r^&^j^coJtzift^T*) 

[00231 ilBcOJ; a =S:«fi£«0««iJ!tta^St:fc<,^ 

T, ^-^uTcizMLxm^i:m^-t^mmmmz':>\-^ 
&mi>zT^^-txv. miRi^^rVTciizm'&^titzm^ 

f^ffig (fil) icUKSL/iO, Xtim^c^^S (181) A^'o 
miiZ-y^^xcoT-^-i-y^^^m-rr^JoZkizx^. ^ 

^u-^'conm^iSM-Ti* tttiz. jEmij^-^mm^x' 
^p^mz-:>\,^x&.Ti,zmm-r^ „ 

[0 0 24] <2. JtjM^Mcolt«>i?:(c, y'ri'-^ 

I D^Ct3{ti.«J*^aTRltCOV^TBiB3-r-l.. 122 

«iaaiSTRl<O^'MiflM0-C*>S. CKOlSBIJilB 
TR1{4, R»coS«^«^-f-|.T-A3 iSrCii., 
cOT-i^3 1 ^*¥:6-|*ItcS#itl#S-ti:l>*¥iBf»lS^ 

TR 1 J: 3 (3¥f^fws« ( Ymmmk 

m) hifimfhtix\^^, $^>i:, mmmTKHi. 

«gBM P i,zmm-h m^ST R 1 cTit^'t^crm 

mm*)iizm^^^^^mmmh^x.x\>^h, 

• [0025] ^-f , r-A 3 1 coaffffltttCOV^T^BJ 
■fi.. r-A3 1{4, ia3tc:^-rid^:«^i:^r-5TV^ 
03{4, r-iv 3 l<OI*l««jSSrST-^-iB!l*8ifaiia-e 

j,^, T-A3i{4, moNimm:th^mm<^w.iT 

3 4i:, ^ICO^I T-A-fei?';^ y h 3 4 

33 C:tf0m2T-A-b7'^>-f3 3S:*^®l*lTlll 
l&S^£tc3fe^-r^lS3r-A-bi/^>'h3 2fc, Cicol? 
3 T-A-fe h 3 2 $-7Wffll*It:'|ll»$ -tirS XWig 
iftSUDSi:, C:«Xttl®liaD3tCi:-5T^3T--6.-fe 
7*^ y b 3 2 $rlll&$ -ii-^v: i: # tcill 2 r--L-^^^ > h 

3 3&j/'ll 1 T~M.^z^^:>^ yV3A {zm:h^is^vxz. 

[0026] l?lT-i.-fe:/;<yb34£0a^gC{c:{i:, 
lllllIt6W5 l*^T*lcai5Il^$ixTV>i,. ^tz. m 

2T-A-fe^^yb3 3£05fcffiei5ic{±, mnnsmsi 

V>S. m2T-X.-fe:/^y h3 3tfOS^SftCJ4, 

ig2iiii!ii65 3**T:frtaiSii«sn-cv'>s. ai3T- 

A-fe^;><>'h3 2{±, m2r-A-fe^;'<>'h 3 3i:|iIlS 
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«i5 3 ^Ei»iftfc«isti~rsm2«iS{m5 43&*af^ 
[0027] w:hism^&4 ei±. m i niujits i 

Jgtc|lS$n:ftSg ly-Veit. ||2ffig«t?L5 4 CO 

±®ll!^^t3^r^T^2llIi!I«l5 3tzia^;^ixfem2r-y 

^tltzm K/P h 6 3 i: . I? 2 HlKlft 5 3 coTSi tSS 
§fl./.:^3T-U64t, |S3r--£»-tri/p<:^h3 2ii 
il^S m 3 Ulibtll 5 5 SrjSSftte-r S SI 4 r- y 6 5 
t, m3r-i;6 4i:SI4r-i;6 5i;<0ia{=:^§^t 
fcl|2'<;;l/h 6 6 i:S-«li.T>,'>S. 
[0 0 28] ZZT. mr-Ue l«?>@i:l|2r-D 
6 2<:0@i:{i2MltCi^§#t, St^c, ^3r-U6 4 
CDmb^Ay'-O 6 5<7)f^i:{±lM2t=^S$tlTV^ 
I.. IglHIttttS l*-^.|g2Illt!j|*5 3*-C'C0SH 
SI2lHlt!jfa5 3*>^.m3IllKlWl5 5*Tc08EBI 

[ 0 0 2 9 ] 04 {i. T-J* 3 1 <7)«J#S:«i-t:WtcittBJ 
■t-Sia-CftS. S3, ia4CJ:0il»fPtc:oV^TSiBflt-S 
X$ftlEt&SPD3*>'lg3lElI6tt5 5^^trSI3r- 
A-fei/^ >- h 3 2 b $:^|JK« Jt'ttmttHI 0 tcm&S-t*: 
tb. ai3r-i.4=^^^>'h3 2«05feSS«l5fc«iS$fL^^ 
IS2|SH!lW5 3{±. m2^;Uh6 6ai>'|g37-'J64 
^•®tTSg3lHll!)f45 5<D2m<Dnm0 = 2 a-t'ttl^ff- 

3 3 tf05yjg«5fc:«iSft3a;t* 1 HHfiW 5 1 ti. xmfj 
ii-C. m2r-A-fe:^;>{yb3 3S:^i:-^S 

&r=cimmmm'oizmwrr^zbiz^i>t/^. 1^2 
r-A-fe^^^ y h 3 3 ii!fc**(ii«iLTi3 0 . ts*wic. 

t5ir-A-fc:^^^yb34{i, XttiBi!lg|5D3(C*t-#-S 
[ 0 0 3 0 ] aBi^STR 1 J: 

immmx'h*). *^n'-4 1 di^^-^-A 1 ctcuxm 

flgT^bO, *>'^'-4 lc^:^/<-4 1 b lCiRM^«gr^> 
0. *>'N'-4 1 b^*A-4 1 atClESW^ISTftS. ^ 

LT. T-j^3i^m'^-^hmti±. A^<-^m.mz 
mfiLx^^<:ibf}<x'^. miz. r-A3 
hmziiim L/i4t«<^x?v ^ tu^as ± 

dizmm^tix\^t. 

[003 1] tti, ;icoiimmmTRn±m^4 4±iz 
^m-^tixa*). m^4 4<r)'i"t-imbLxm^i-i><i 



b i}^x'^ ^ ck d izmmimsmmti^m^^tix v ^i. . ^ 

[0032] 05{i. iSiB^STR l<7)iM^mBB-f S 

fzi^cDismmmmx':^) -s , la 5 j: -5 . 

2 a«i:#|^g|5«4 2 b t^iRSftStL. #l^«4 2 b{i:# 

^«4 2 c izma^ti. #K^«4 2 ca#[^«4 

2 dtClD^rt^^i., ^f$mt4 2 d{±Bl^SPW4 2 e CJR 

m^ii^xo izm&^tix\^i> . 

[00 33] ^LT, #SfelPW4 2b, 4 2c. 4 2d 
tti. -efimr-'J 4 7 a, 4 7b, 47cimK>H 
ft 'oixT .l*t^>r— 'J4 7 a, 47b. 4 7 etc 
ti. <;UhL3. L2. L l*^^a?S<X-Cl^S„ -et 
T , '<.;l' h L 1 «0-«t4H^gP«4 2 e (0±mi>zSiM^ 

tixa *) . imti^mtA 2 c coTSutcsi^^fLTv^ 

■I.. I^m^, ^WbL2{i#^W4 2dc7)±gPi:#K& 
gP«4 2 b COTgftcSIS^^tTfc 0 . ^/l^b L 3{i:#K 
gi5«4 2 c <?5±gi5t#Kgi5t}4 2 aOTgBtcHS^itT 

[0 0 34] -^LT. llfl£^4 5±t=l£a$tl.«:^-^ 

mcozmmmuD 1 S:iE«rrs c: t cj: 0 . 5d*gi5*f 4 
aifiw^L. z(r>^mi48iz^$titim^«4 

tcJ: '9r-A3 1 Sr±#$1i:i.^tcov^Tl)tBH-tS. 
*-f , ZWiSBfftgUD 1 <7)m}l,zX 0 . S3^W4 8*«± 
Inll^t. #S^g6W4 2d*i±#-rS. #l^«4 
2 d *i±.#-r'?> -e^ltcBX 0 f^(t i^iXT V lytrr- U 4 7 
c i> mmi>Z±^^:i> . ±f fiOi ^ (w^/l- h L 1 CO— 
aSIKtf 4 2 e fcHl^Sixr I/''* fc i: t) IC^)]^ h L 1 <7) 
ft$«±-^-C$)^/S4^. r-'J 4 7c 3&i±#-r^ i:^;!^ 
h L 1 ^±(f ibixS J: d t LX^m!ift4 2 c *«± 

. ^mm4 2 c *t±#^s b ^inzn*)mf(= 

tlX V ^;tr- U 4 7 b t . h L 2 ^ ±{f 

^>^i,s J: o (cLT#i^gm4 2 b *5±»-rs . ^?&mt 

4 2b *J±J^-r S i: -em^BX •? #ft ii.fLT V ^fer- V 4 
7a*i±#t. '^I'bL3{C^II=±tfi^iX-SJ:3CLT 
#K&^«4 2 a *>-±»-t-.5 . i CO J: d LT , 
4 2 acO±ffl!ltiSa$ix-CV^|,T-A3 1 

[ 0 0 3 5 ] f*i^l^1SW:J:-5Tjlll3^$|gTR 
1 SriR«i§ -fr-S. i: J: D r-A 3 1 -li--?.^ 
^c:■o^^T{i, ±iei:a»tc, ZWKiftgBD l co^lcfc 
0 , S:J^«4 8 5rTI^§-y:-S =t o IZ-ttHi. 
«*«)iM»:tC5li!)L-CT^L. »^gP«4 2aco±iiltc|ft 
asnTi^Sr-A3 l$:m$-ti:SC:i:*^"C'#S. 

[0036] ^rtJ. ;{r/^-4 1 a~4 1 dJi. -enm 
#I^SP«4 2a~4 2dt;]R'?#(t'^*tT*5'9, ^iX'b 
;^y^-4 1 a-4 1 d</MUmmi. #^«4 2 a— 
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4 2dcO|M^fcjii6U-CV^|,. 

[00373 -^-LT. ^i|i!f|IlI!|£lSHlgf5D4{i, I1I!|£^4 

3 lA>'tt(9S-+'t^i:LTinil6-r&C:i:*«^«gi:^-?TV» 
[00 383 ^fe, «BISilBTR 1 S-Y«|tCj»-:>TS5f& 

[00393 Jiieco J: 0 y^mmzx oaiii^STR i 

ii. X, Y. zW(7)3i?C7utc-?V'>T#li)S^tt'5r'9. ^ 
jgO^-vUrctcr— A3 1 5rT^-feX$-<i-S^fc3&*T 

ii.tttic.^A'U rf>^cotiM.<r>m^m.mi,zfti lx t> 
[00403 ^a. -O^-y FifZWI-htifc 

ism^STR3tz-^\.^xi>3<$&mizmimm^x oiz 
[004i3<3.7^'f— ?- yip^mmizmm^^i^M:> 

±ia<0 J; 9 ^ir«^fc:*3V^-C . T-A 3 1 *^'=^f ^ U T etc 

tifzm^ff){iLmizmm Ltz'o. xjim^coaa*- 

[00423 -etT. iiiiWfcx-f-^y^jaMS-ifa 

c:i-c<±. c:co2a^iOj#:Rtcov>TIMHJ-rs. 
[0 04 3 3 *-r. IS 1<^J&» (J^T. r^:y^.;^iJ^ 

6.06 (a) «-fey^"jy^^J6ftl00^T***^>^ 
3tTBiaT*)0. 06 ( b ) ISI6 ( a) cD^Hiat: 

y 1 0 0 «BMSi«tc i hmmc^M^^x'h 
&miis.tmmm^(r)Pimt^tifzmm.^<r>:^i^^i i o 
*«csi5i 1 o<o+^tviastift»tii,tifc«iait::^i 2 

0tf-fii;iTV>6, ^J;c{±\ JttS^f ^co««*>Tt@ 3 0 
0mmi0P3ag^^-CJ)^«^{i. -fe>':J'll>'j?'?&ftcO*:«i 
«B1 1 Ott. tt@3 0 0mmJ:»3t»mmgS:*c#V^B: 

cOT'ti^: < . ^ ^ U r C (cJRJfrr-S <! t j&i-C-# 6 J^^T 

[0 0 44 3 ^Lx. 06 (b) iz^^xoiznta^y 

1 2 OiOTSPfcti, E)r^OitgS:*-r.6Ha4RiO»[^ai 
SJl 2 2*«lft{t^.ilTV^S. «jajevi20i:* 

^icsj 1 1 0 1 <o«f-^a5(±. tsmajas 1 2 2«oksj: 0 1 
\'mm<7)m.mt^^xii 0 , *f*a5 1 1 0 tmmta 



Ul2 2k coHtwfflgB 1 2 1 v^S . ^rij. 

f^ltBtr^-l 2 0«73M^tBail 2 2fciaS|51 2 
^{±, l'ib^tb(:>tlX\.^^, 
[0045] Mc. 2 <^mm ( JJIT, y 
ftj fcv%9)«i. 07t;^-rJ;d'S:mi:^-5tv>S. 
07 (a) {±-kyi^y^^i6fi2 0 O$r±*>^>^f^¥®0 
•CfcO, 07 (b) •fe>'i^>'^}^*2 0 O<O{inB0 

T*!.. 07tc^-rj;atc. -^yi^yi/mmi, ^y9 
V yy-m^ t 2 1 0 ^ * LT V ^ 

6. 'e«7)*f^s§i52iotc*i, m3ta523 i, 2 

41t^l8232, 24 2i:*iStt4.*t-Cfc'5. *SbK 
gE2 3 1 i:g3tl?2 3 2i:-eiOtf03fe-fey-9-^J^«t, 
matCfg^eSB 2 4 1 1 S3t^ 2 4 2 h T'S'JcT) 1 -POst-fe 
y-'fi&J^^-rS. ::fL^>3»Hr>'-9-03t?aiti. 07 (a) 

icS^-r J; 3 maSSt-i. J; d tc|£(t^>ixT t i: 
07(b) tc^-TJ: 3l;*ft:§e2 1 OcOTffl*>^.0f 

ffiS-fl.{aS*>^»IESta^*ttT-A3 l<05fe4g(H!lfci{itS 
[0046] Z(r>-^yi^y-!^mM2 O 0«0**|cgR2 1 0 

iJ'-^< t t>-a5*«r-A3 1 \.z^m^»Mm-^ixhm 

-ri>r-A3 i<7iW&^W'<^wm.iznisi\^tzm^xh 
ti\m<, mt\,i^(7)-Mtm&ffy9mfiZ}^'^tim^x' 

[0047] r— A 3 1 *»\ SIS-t yi^y^j&A2 o o 
^ji83M-r^i^<±, *«sa52 1 oiiumLtzMMx-wm- 

tafoT, •b>'s^>'^^?&ft2 0 0*«T-A3 ItC-fe y 

h^tt^lSfc:. ^yi^y-fm^2 0 0ifir-J^3 1 

[00 48] ^fc. S3feg|523 1. 24 1tS3^2 3 
2, 242i:*l6gSrrS;^:«)i:^$<i50S^L^<'^^ 

[ 0 0 4 9 ] <4 . "f-i -"f-yym^^'^o fz}^<mm 
\,z'o\\x<r>'r ^-'i-yywm^nr>tzi)b(ommwm\.z':> 

f6iJffli«fllS-*t-:/n y^'0T*)S. ^Srii. 08t{i. ± 
^ ^^ii'^yi^y/mA 2 0 0**, r-A 3 i (clfeSSti 

T V-*!, J^coyu -y ^' 0S:5^ LT l-** . 
[0050] 081C5^-|-J: d \.Z. mm 1 3 Oti. T— 
A3 1 \,zn-t^wm^'^^^-tc p u 1 0 1 1 , =f>iby' 

^A^fiiait^SrtS^SRAMl 03t. •<>'^'7 
x-X104i:, 1>--;i<«iJffll|35l0 5i:&<li-CV^S. 
^■LT, ROM102, RAM103, -^yrJ'^i— X 
1 0 Am/-^-T¥MnUl 0 5<i^TC PU 1 0 1 
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[0 0 5 1 3 -^y^^^x-Xl 04tC{i, 
W^^tiXK^h, 3t-fey-!f2 3 0{iS3telB2 3 1tS3t 

[00523 "^-if^mmm 1 0 5 (i, ZffiiglftgBD 1 , 

Yttig«Fgi5D2, xwrabscDs. emsmmmwMiSi. 

t/xya-^El. E2, E3. E41C«^$^XTI«^ 

>r::-c. xvn-^^EmzWfsaiKDicoigi&fi 

xy3— ^E2<i:YWIBI6gPD2c7)^«)»$r. 
3-^^E3<4XWKttg8D3iO®a)S^. xyn-i^^E 

4<i^iiiiiHiiisiiBifta5D4i7)iffii6*^. 

1, E2. E3, E4c0^^1^3^^f-'i<$lJ«^^l 0 5i&:fr 
hX'ikhZ.tl.zX'O. CPU 1 0 IJi. aSj^«TRl 

T . C P U 1 0 1 {i#r-A<0{aSftffiS:t#l. - J: *J-c 

^s. irz. cpuiom, -»^-4<*ij«iig6io5tM 

[0 0 5 33 ^l!llIsIKigl!lSI5D4l4. itLT, 

0 1 tcs^-r J: d tc^^ u rc *»^>s{tiXoyia«$-a.- 

>y hEMgPMPfflSfc^-f |.Jti6(ca^^aTR 1 f-HI 
te$-l^i.««-C-*>S>t«^). ttSJ^STRlAi^A-'jrC 

W, Ytt, Ziat<03W;-:>v>Ttfi?<x-5. 

[0 0 54 3 tf^. $flffllgi51 3 0<7)CPU1 0 1{±. S 

lit, ^r^b— :5'3W«M3vyK^SrA:»3-r-l>Av:*^«o 

m.wxfim \2tim^^tix\.^h^ 

[00553 <5. -f -f-^y^^5!Ml>M3Mg«TR 

1 COT- A 3 1 -\' U TC cOjE5i^JR»^{!i»cr i7 -fe 

^'Uy^^J^:ai OO^-t yhf 2>i:i:t>t=. T-i»3 1 
±^z^zyi^y^^m¥k2 O O 2:-fe-y h L-i^vrS. t-a 3 l 
jfi^y^ >j >-^^e, 1 0 0**-fe: -y h ^ixfz^^ D TCtC 
WLTai&Wlcr^'-tXL., ■feyi'>i/feft2 0 0tJ: 

oT-fe y rj' u y 10 0 \.zmm.^titzwm^^ 1 2 

2 ^eiffi-rs :Lt^zx '^x^mzr>\^x<n^m.'^miM 

[00563 ^<nmm<Dmm\,zii\,^:h'r ^ -^yy^ 



o) tftnhti. ■^c^mz^.<7)^m'r^—^yy9m 

(XxyTS200) tmi^tih. 
[00 573 BUitBa (X-r y7-S 1 00 ) (±. 121 OtC 
^t- J: a ^r*JilTff:bft|. .010 iZT^tJi o * 
jJ-'<P'-;5'**a:^gPl 1 IcO^l^lW^rSiiSLo 

i^^A:nm 1 1 2 J: Or -f-y^^iiaasri^-ri. 

nvy FSrtgfeL, (x^^ yrs 1 0 1 ) . C: 

cofcli, 7"-f-^y;5^J!USS:fif3^-v'JTCS:SiR"r^ 
fcfcttc. Mgi^OiR^atcfeV^TT^'f-^yi^JIM 

[00 58 3 xr-y7°s 1 0 2fcfcv^-c, ^-fynyb 
o— 7MC{±. ^y^SQSltw^v->t:<7)3-7yK5r 
k. "r^ ~^yy9mi>z-o\^xeom^(^y^y 

72>.^mf^^zt^cpu 1 0 nz^^-r^ktt 

iz. r-^~i-yy9m{:no^-fOTCI,zM't^T--J^ 
3\<r)Tif ^x^i,&m.<^~xm: C P U 1 0 1 tcjil 

[00593 xr--/y's 1 0 3{=fcV^T, ffijMiiaTR 

i<or-A3 itc-feyi^yj/v&:H:2 0 0^-fe-y f-T'^. 

■etT. ;^-r y7'Sl 0 4(Ci5V^T, Xt- v^S 10 1 

xm{ Lfz^-T V Tc t/:;jR*^©aic-fe y ^ u y 

^^J&*10 0Sr-b>yh-r.&. •fey^'Uy^?^ 

fl: 1 0 0 {± , y TC <7}miztmti> x d icmm^tL 
^kttiz. «iaiey 1 2 0(iT*-i6i{c5§m U7t«®r 

[00603 ^-^W- ^'CO^ft-^SflJSSti. iiUiVh 

hfzi^. mst^ettx-f-^y^^yM&iai&^-yri.^ 

< , ^^^-^(4«f^A::'3gBl 1 2 J; OBuJSajb^^TL 
;tC:i:S:A^]-r& (X7^-yrS10 5) . 
[00611 ^ti. (X^-yT S 100) 

ICfcV^T. :t'<^-^'*i^f-5»#J4. S^A:^)^?! 1 2 

j:'3 3vyHi&A:'3-rSii:i:. #T-Atci6:R2:-k -y 
[00 62 3 I^JLhWiatctTltr^aa (x^ y^-'Sl 0 

0) iimj-t^t. m9(7)smr- ^ -^y^mm. (xr- 
•yrs20 0) *s^s&$ix«.. ^wiT-^-^yy^ 
( y r S 2 0 0 ) T-{±, 12 1 1 {c*-^i<&a*5)«iJi:tc 

[00631 ft. Xx'yrS2 0 lt:t5V^-C. CPU 
1 0 IJi, #Wl::ouT£7)iEKigp|-iEKL. T-A3 1 
Sr-f -f -^y^^^O^-r U TC<?D 1 KacOEfrScOB^ 

{iistcffia^-ti-s, cpuioni. -^-itim 

epgp 1 0 5 tC*>rLT, XttlCOV^T£0^-Xffi<7)^-r{2 
«3ii»^Sieiayi'«t^H!rWwT-A3 l S:#«4'-ri: dtc^ 
C:ixtc:J;0. ^t--d-«tWSSl 0 514. xmum 
aSD 3 2:1816 T-A3 1 Sr-e«0{2StcWr. 
*tll<4, 01 2l,z^tidlzy'j:h. ^tchio. %^y^ 
23 0, 2 4 0lc<k-g.3feW<O^i3&{aS{4. ■fey^J'Uy 
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10 0 i^^ftic.ii^eiajev 1 2 0 a^hwr tti 

[00 64 3 ^tX. XT-y7°S2 0 2lCi5V^T. CP 

u 1 0 1 iizmiWi^D 1 irmbtt x 0 iz^s^^^ 

V\ T-A3 lSr + Z:^l6]tC±^$-y:4. ZZ.X'1.W^ 
^h^mmt. #3t^: 2 3 0 . 2 4 0 J: h^Wiif 

■^y^^jy^/ihM^l o o^ol^iaitryi 2 otcioTjg^ 

lOOJi. ^-^'}TC<r)n^mzim^ixX\.-^hMi. 
±Xl<DKnm^^z i 0 g^T'fc s <^-c, + z ^ritij^o^ 

0 3\iT~M>3\ ^-\-z:}j\p\\,zxmmmnD i ^igtsr^ 

[0 0 6 5] ^LT, X-7^yrS2 0 3t::*3V>T, CP 
U 1 0 1{±. 3t-fe>'-t230, 2 4 0cO)K:fr<?)ai^)S:S 

lit, v^-ra*^:frT't'?-ioaiM^ toffj t^roT 

[0 0 66] ^^-C, 3t-fey^2 3 0, 2 4 OCDttJ:^)** 
rOFFj Tft^cOti. #S3eg|523 1 , 24 1*><i>ai 
St$<X?t3t*553eSB2 3 2, 2 4 2T'^3te LTV^SJ^ 
-CS)'), 3t-feV-9-2 3 0. 2 4 0<?5ai:>J*^ roNj T'*) 
Scoii. #Sbta52 3 1,24 It^h^m^tltz^ifiS. 
3tgB2 32. 2 4 2T-^LTV^^:V^-^ (-rJiri^fe. 

[0 0 67] Se-^T. mi 2(7)4^3!;-4,T-A3 1S- + 
Z*-|*iit±#§-»J:^«S8-C, i>-rfi*— roFFj 

LTv^ixK. 4 ~^y-^'^m^j:mmx'^j:^^t.mmv. 

:^^\^—^\,zms^ti>:LhtLX\<^h, C<0*^, 

r-^3 l«OJROf+*-?^Sr-«5»'5itLfe1*l::, 

, XT' -/r S 2 0 2 TcOj(!MSrfi= d i: . M^te-fe 
y-9-230, 240coai^J{i roNj i::5rO, 
=5rSI8-«'±i:V^d^i:{cli^^>-fs XT-yrS2 04 

[0068] ^LT, X7^/rS2 04T{±, CPUl 

0 l(iT-A3 1 ^-ZH^fli (-r=5rt>'^, T^S-ii:^:^ 

gpi 0 5t:^^$raif . ^tT, CPU 1 0 1{±, 
S:i±j-ri:i:i>t;i. jt-fey-ff 2 3 OOtiJ^J*^' roFFj t 
^j:h<^^mm-h. ^-TfMm^lQSii. CPUIO 

1 A»^>iO#^lC|BtTZ||lliii6gpD 1 ^Wm\^. T-M^ 
3 1i:imX'-m^^t. CPUl 0 Hi. T-A3 1 
<OT^4'lc:3t-fe>'-!f2 3 0*5 roFFj Lt:^bi:^iii 

•r 5 1 . T-A 3 1 <o-mi6f^srflPii#ff ±-r * J: 3 ■>?■- 
^wapi 0 5t<f^^-r-i., ^tiizx*). -^-^^mmi^ 

1 0 5 iizmmb^D 1 5:f|c±$-ii:, T-A 3 1 i)m± 



[00691 -?-LT, Xx-yrS2 0 5tc:ijUT, T- 
A3lS:±#§-fr, 3t-b:>'-^2 3 0(ci&^m^^yb 
(•t^ri?-^, 3fe«0ffiS) S:IS«ia3ai51 2 2«0<Jff4»Jfea5 

tc:^iE$-a:.S>. XT-yTS2 0 4TT-A3 1A>'«E±L 

fvrffigji. nm^^y 1 2 o^oweiaiapi 2 2(r>Tm<7M 
mvhh, tti. 3i*a}ifyi 20tfottft»aia5i 2 2<7)j» 

2 0 5T{±. »BltUSCl 2 2cOgB*cOlS$<7)24J-c01l= 

[0 0 70] x-r«yrS2 0 5ir<05!Hlt::a:'5. 3l£-b 
y^?■2 3 0{cJ:S^*^^}^>f yfJi:. 013fc5^-rffiSP 
lt;S^-rfi[Si:=5r&. 

[007 1] -eLT. <Ji:t:, X7-vys2 1 o«oyw«o 
:^^u§^^•l>. mfrwtcti, mi4i,zm't^mti<'iTioti 

I, t-r. X'r yTS2 1 ItCfcV-^T, CPUl 0 1 
bbiiiz^ ^■^y'^2 3 0</)tii^ti^ roFFj b^^co 

S:M«-r^ . ^-^^mrnsi i o 5 ii. c p u 1 0 1 

cOiSir<^fc:j£tTY«||Bt&g|5D2Srl!i6L. T-A3lSr 
ffi3IT'+Y:fri6it:^i[i$-ijS, ciiOiJi^fcJ: 0, 1213 

ic^-ri 0 izmmp 1 tcs>-57t3te-fe:^-tf2 3 oconm^ 
■i y}-i>+Y:f3j^^b^Wrrt. 

[00 72] ^LX. Xxy7'S2 1 2l,Zi5\,^X. CP 
UIO l*<5K-feV-if2 3 0Ai rOFFj LJt^tSrfg^ 

-ri b . Ytt^ap^i^jh-r-i. i a t^-^-^c^cjpgp 105 

tc^^-^-S . ^-Tf^mmi 1 0 5 fi. ■ico^'^tc J: 0 Y 
»^gSD2^ffih$-^S. -etT. CPU10 1«±. 
juyu-^E 2 J; 0#4>n4 YfliicoiS^£^a«^^?--;^^«^J 
«g|51 0 5S::frLT]R#L. (iafillgYFfc tTRAM 

1 0 3i=igiS^-rs. 

[0073] Z<7)^^:. mi 3l,zXmm-t^b. 3fe 
■ty^2 3 0O«iaJ^>f >- ht/^r-l^ 3 1 <7)+Y*|6l'>v 

<mmf<zn x , ^mzi^m t , 3t-fe y-^ 2 3 0 

l^Higpi 2 2<7):fe{gfj<7)x-/i^'{iaT roFF J 
C P U 1 0 1 lifiLStf I8Y F 5:|Xf#-r i. . 
[0074] ^L-C. X-r-yrS2 1 3(ct>(-^T. CP 
UlOlti, vn^-Y-fj^l.Z'^Wi^-^h. iiOX-r-y 
rS2 1 3tCii{tl.-Y^r|p]^cO#»{i, 3fe-fe>'^?-2 3 
0 <0«|{1J--K>r y h cOfigSrS^tiiSP 1 2 2 cox y v'fiLS 

*^'^^iJrt&tcoT«>'9, %^y^2 3 0<r>]ii^iim^ 
UT roNj ws.b^j:i,^mz^m^^hh<r>x:htxxf 

[0 07 51 -etT. Xx /rS2 1 4fci5l,^T. CP 
U10 1{±. YWSrffiafT-Y*-i6]l;:^Sft$-^S<tdt; 
^^-rhbbi^liZ^ 3ii-fe>"f 2 3 Ocoai^J*^ roFFj 
i:^rS<^*Safi-r2.. -9--;J?$iJffli«5l 0 5{i. CPUl 
0 l*»^,0^^l::jEtTYttilEt!ja5D2Sr|gKlL, T- 
A3 1 J:ffij$-C-Y:fr|4ifc#16$-ti:S, vltoKf^tcJ: 
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[0076] -etT. Xr--/yS2 1 5fci>V>T. CP 
Ul 0 I*f3t-fe>'1f2 3 0*'' roFFj LikZb^W^ 
-t^ t . YWSrW^ff J: e ^^1^-.-K^J^^ilgB 10 5 
ic^^fi.. Hf-d<$lJffllgP 1 0 5ti. CLO^^tiiOY 
ttlEl6gSD2S:fifit$-^-g.o -et-C, CPUlOlti, 

ffllgpi 0 5?::frt-C]R#t. (aStWBYRkL-CRAM 

1 0 3tc*SifiW?., 

[0 0 77] ZlO^ffiSr. El3tcJ:0UiW-St. 3t 

-feV-9-2 3Oc50:^aj^^>'N*>'T— A3 1<0-Y:^|6l^ 
cO^I6fc^P-3T. £:Sri6ltc:^l6L. 2 3 0*^1$ 

«iaiSPl 2 2<:0£ffl!KOX>y->'fi[gT' roFFj fc^rO. 

c p u 1 0 1 {i{aafff$BY R ^ix#-r ^ . 

[0 0 78] -etT, Xy- yTST.! 6t:fcV->T, CP 
U 1 0 Ifi. YWcOffiS?: r YR+ (YF-YR) / 

2 J «oeat=5^§-*s. ^<r>^mt. •t^j:*>*>. mi 

^^l2 2<r)^^^Vh^. t^oT, Xx-yrS2 1 6 
Srtfdi:. S3t^2 3 l*>^><03fe{4, S^BiaigSl 2 2c0 
't'ifea5fcB^$*i4C:f:i:<irl.. J-XhT, 01 lO;^-?^ 

>yrs 2 1 o<7)Ym<7Mm.mmmh<n^miimT^h, 
[0079] ^Lx. ixtc, 011 c^-rxttc9{afiffi 

(x-r -yrs 220) IfiWbiX. X|ftfc-:>V> 
-C<oeM1fffi**«aj$ixS, :af*:Wl=:{4, HI 5t3^-r 
^JiR**fi^^:>ti-5.« t-r, X7^-yrs2 2 l^;:^^l^T. c 
puioi«i. x«iS:iSaT+x:trr4afc^a)$-fr'&J:o 

tci^'^-ri.tfctlc, 3tfe>'-9-2 4 0cOffi**>' roF 
Fj fc'Sr-S.OSrigll-rS. -^--TK^IffllgPl 0 5{±, CP 
U 1 0 l*>'o«0^^t::JStTX«iEi6gBD3S:iEl&L, 
T-A3 lS:«ar-C+X*ifeit:^$-l*-S. ^icottf^lc 

iO. HI StcS^-fiataaP ltc:S)o;it3K-fe>'-9-2 

4 0 toeiaiiK^ V h t + x:^[tri/vfci^-rs . 

[0080] ^LX. Xx :'rS2 22t:i>V^T, CP 
Ul 0 l*>'5t-feV-tf24 035p' roFFj LJtdtSrlgil 
-r «. i: , XttSriP^ffi-Ti. J: d (c:i^-,-Jf©Jffll^ 1 0 5 
tcti^^rs. -9--;K$iJ1WgC 1 0 5{±, ^O^^tci OX 
««Ei6aD3$r«t±$-l*:S. -¥-LT. CPU10 1{±, 
x^n-^E 3± 0^<i>^il.XWc7)^itiaaS:^f-5K«i] 

i«ia5i osjrtn-u-cjR^t. eawigxFiiL-cRAM 

1 0 3tCtg#H-S, 

[008 1] ii^^fc«5r, HI 3tcj:0SiHH^«.t, 3t 
-lf>'-»f2 4 0C0^ai*f>f >h*»'T— A3 i«o+x:fr[ta>v 
tO^WtcffoT, :fe:fr|6](c:#|&t. Tfe-ir 2 4 0 A^lfe 
«!ajSPl 2 2<7)^cffllOX-7>'-{ilfSt:' rOFFj fc^O, 

c p u 1 0 1 {sfififtfRx F ^sm-th . 

[0082] -etX. X-x-/rS2 2 3Ct}V>T. CP 

uioiJi, x|ft^-x^riffit^»$^*-|., ^lcoxt-/ 

rS2 2 3lCi3(t-l.-X:^[6]^£O^Kl{4, ^■fe>'-f2 4 

0 oigiairf^'f > h (r>^^immm 1 2 2 «ox >y ^-'aa 



[00831 ^LT. X-f'yrS2 24ti5V^T. CP 

uioiti. xm^iim.x'-yi-);^i>z^m^^thXo\,z 

-SilfcttC. 3te-fe>'-t^2 4 OOtBl^J** roFFj 
fc^:S<0*|g«-^S. -9— :!KftlH»afl 0 5<i. CPUl 

0 1*>^>co^^tciCtTX«iigi!i«KD3S:igli[U. T- 
A3 1 $r<SjaT'-X^ri^tc^tt$-y:-l.o ^cot&f^tcJ: 
0, lal3CfcV^T, 3fe-tey-9-2 4 0c7):^iii4^-f>'bt 
-X*r6l'Vi:»iH-5. 

[0 084] ^LT. Xx<y7"S2 2 5tt5V^-C, CP 
Ul 0 l!&<3te-fe>"lf 2 4 03?)^ roFFj U/^^tS'lgiS 

-r s fc . x«i^api^<?±-rs J: a ^=•t^-;^^lMPgp 105 

tc^^-fi.. -^-^©JP^i 0 5Ji. .rco^^^tci'^x 

ttl^g|5D3Srffih§-l^l.. -ftT. CPU10 1{±. 
xyn-yE 3 J: ^)^#^>i^|.x^|J^co31^E^a^^•9■-.1^$|J 
ffilgpi 0 5^C^^Lt:]lX#L. ttSffiffiXRhLtRAM 

1 0 3lc1i*WS. 

[00851 icO^fc^S:, 01 3\,zX*)WiR'tht. 3t 

-fey-9-24Gio«iaiJK'f yN-<^T-A3 1 <?)-x:*ri6r-^ 

<7)nmzW -y X , ^|Slt=^t& L , 3e-fe ^^-9- 2 4 0 
«iajgP12 2<7*il<7)X.y>''aa-C rOFFj fc^c"?, 
C P U 1 0 1 (ifiLatffffiXRtrJRW-ta . 
[0086] -f tT. X-f-yTS2 2 6lCi3V^-C. CP 
Ul 0 1{4, Xttcofag^r rxR+ (XF-XR) /2 

-k J cofiiaic^iD^-ti-i.. ^^-c. masi 2 ItiStt 
-si^jaitvi 2 0(^^@rt. liirBimssi 2 2tct>tt§ 

i|i@Rfc5:ffl(-^-S.t. ^k{± r r<k<Rj ^rpfvi-f- 
B:-C&'l., tafoT. x.x-xrS2 2 6(wJ:'9. 5fe-fe>'-9- 

2 4o<7)mai^^yhii. mi3iz^-tmitiimi2 2 

c7)iiLm.P2i,zim:t^ztt^j:h, liLtx. si icOX 
7^ >y r s 2 2 0 <7)xm<7Mm.mmmtii(mm*'i^T'r 

[ 0 0 8 7 ] LT , mz^ nil (cs^-r zttco^aaw 

fg^iaiitQS (X-r-yrS23 0) *^tf:btl, ZWlCOV> 
Tco^^a^ff8*^«ltiJ$i^6. A^WtctS. HI 6tc^ 
#Ii|H3&<lTi?ii«.. i-f. x-r yrS2 3 1t::tJV>-C. C 
PU 1 0 1 (±. ZW$:fia[T+Z:e-(6l (-r^hio. T- 
A3 1 ?r±#§-y:-&:^iai) \,z'm&'^'ihi.oVz^^h 
iifctlC. 3t-fe>^2 4 0«0{IJ:?J*« roFF J fc^SiO 
^^n-th . ^-if-Wm' 105 {4. CPUlOl*^^ 
coife^{cfEtTZW|gi|jaiD 1 Sr^L. r-A3 1 ^ 
ffi5lT'+z:&(6itc^i6$-frS. ::<7)»f^fc:J: 0, Hi 3 
tc^-r J: 3 tcfiESP 2 tcS)-:>;^c3t-fe>'-9-2 4 OiO«ltK*r 

h t + z:fr[6i^i: ^itrr ^ . 
[0 0881 -etT. X7^yrS2 3 2Cij(/^-C. CP 
Ul 0 \ i^'^y^2A^1f^ roFFj ti'trCifctrligll 
■fh t , Zfi5:Bn^ff j: 3 (ci>--7K*iJffllgP 10 5 
tc^^-ti.. -9— df»J«SSl 0 5«4. ClO^^tCiOZ 
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li:W±^-±t. -etT. CPU10 1(4> 

mmios^ifi-LxmwL. (ssw^gzFtLTRAM 
[0 0 89] ico«.^^. misizxomm-tht. % 

■fe ^--t 2 4 0 tO^tti^f-f y V i^T—J>. 3 1(0+ Z^l^^ 
cO^m^zfJ^-oX. ±yj\^iz^^L. 3fe-fe>'-9-24 0*««E 
mtiiSlil2 2ff)±m<r>J^'yi^iiSX' roFFj tKc*). 

c p u 1 0 1 immmmz f t:im-tt . 

[0 0 90 3 ^LT. x-r y7°S2 3 3C*iV%t:, CP 
UlOltt. ZWSr-Z^ifii (r-A3 l^TK^-frl. 

tC^ift^^-tirS. ^c7)XT->yrS2 3 3fct5ttS- 
Z:firi6l^cO^»){i. 3t-fe 2 4 0 iOt^iai^^ >- b <^ 

g$-««iaiSB 1 2 20X y i^mm^^mwcrrh t><oT-«> 

0. 3t-fc>'-^2 4 0oai::'D*»'^St-C ""on j *t<Sk55r 

[009 1] ^fC. XT--yrS2 34(3j3V>T. CP 

u 1 0 1 {1, zm^ms:t- z:f3^\,zi^n^^h i d 
^^-r-S-i: ttfc. 3t-fey-9-240coai:^*« roFFj 
i:^l.<02ri£«-r^. -^--J^'SiJffllSBl 0 5<i:, CPUl 

0 l3b»^><r)^tCj35tTZttffii6^S5D 1 <&iB«(Ls T- 

A3 1 iiimx'-z^^iz^Wi^-^^. :i<nmmzii 

0. 01 3lct}V»-C. 3fe-b>'^?-2 4 0<0*^{iJ*''fyht 
-Z:6■|^FI>^^:»l!^f5. 

[0 0 92] ^tT. X-f •/rS2 3 5tCi3V->-C. CP 
U 1 0 l*^3t-b>'-f 24 0*if roFFj L-ti^tt:t^ 

-ri> t , zm^mmwitr^ x r> i.z-^-mm^ i o 5 

■9--;J<*Jfl3I^ 1 0 5{i, ClcO^^Ci OZ 
ffl|gl!rgPDl5rfiE±$-frl., -eUT. CPUl 0 1 {4. 

x^a-yE 1 J: zmm^'sm.-k-^-im 

AX = { XR+ ( X F - 

[00973 

AY = {YR + (YF 

[00983 

AZ = {ZR+ (ZF- 

[0 0 993 ttasix-l. o ::^T\ S5t3{lfctt§^ 
tRhii, U >'^^j6^ 1 0 Ot'^W^^ixfz^mSZ^ 

t3tffi-C*> 0 . iRSMtgi: -fe U 1 0 0 0«i 

ajb-^- 1 2 Oeo^&^t'*»^*iStt-C*>S. 

[01 003 ^L-C. Xx-yrS24 0tCiJV^-CC PU 

1 0 1 14. RAM 10 3 fc:fSlftt:t:fiSffi«YF . Y 
R, XF, XR, ZF, ZRSrS^^^aiL, ^Ifi^Jr^l 

H@:3tc«o-v^-Cill»:-r-&^ tlci 0. -ta-moWcfir 

|fi]tOV^-C<0r— A3 ICOXl^MAX. AY, AZ$^# 

[ 0 1 0 1 3 i!c 1 {4. Xf^^cov^-C<o^y3i6^§i^T v> 

S'<.-xfflxai:. xiicofiiMm^geiam&a (x-r xr 

S 2 2 0 ) -C«ai UJtStKffiSS 12 2 cOrfi^C^k T- 



ffll«IIl 0 5&^L-C]Rf#U. MSffif^ZRkUTRAM 
10 3fc1^tti-S. 

[0 0933 C:co«SSSr. mi3\,zi.^wmthi^. % 
•fey-9-2 4 0cr)«iaj;K>f yhj5i*T-2:.3 i<o-z:*ri*ii-^ 
c7)^»ltc# o T . T:^rifatc^i!i L , 2 4 o 

«|{iia512 2iOTffllOX.yi^fiiST rOFFj k^rO, 
C P U 1 0 1 {4teSfilffiZ R ^Tm-th , 

[0 0 94 3 -etT, X-r /7'S 2 3 6t:fcv^-c. CP 
U10 1f4. ZWco{aM&^-v'JTC<5DlSgeofi[a^ 
T'TI^^-ti: S i 9 ^.Z'^'^'th . c: ii.(Cck 0 , -9"- 
IKl 0 514, T-A3 lS:TK5-fr. 01 2fc:S^-r<td 
^cofi, CPUl 0 1(4, XWSrMjiCtc 
J: 3 ^-if-mm 1 0 5<7)Xittig|jjgi5D 

30|gi&KJ:'5s T-A3U4^^'jrc<0f«}gp*»^>ii 
jg^-So HI liOXT->yrS2 3 0<0Z|j|<7)fi[ 

[ 0 0 9 5 ] liLhT, Ytt. xift. zmmmz-owx 

XT- -y r S 2 4 0 tciJ V ^-C , iKSOST'lXff UTtfiraW 
?gYF, YR, XF, XR, ZF, ZRlcS-^V^T. W 

ii«iEdiat«iai**ff*>fLS. z.iry'smwmmmx' 

(4 , -^ix-f-'ixcoffiaff ?gt;«-dfV->T . ;>< X 3 >- h n- 
5MC*»A,#/^ix/i'<.-Xjli:, 3t-fe:x-9-l:ij:-:.TSX# 

tcJi, ;<-f V3yfo-5MC!ei«^i«^»^^LTV->^x 
YW. ZWl--o«,%T<?5-e<l-e'tV<?3'<.— XttSrXa, 
Ya. ZakL. T-A3 K^XUMtr-f-fl^ixAX. 
AY, AZk-rSk. AX, AY, AZ(4-f-it-eiX. 

[00963 

[|gCl3 

XR ) /2 + a ) -X a 

[^23 

-YR) /2 } ~ Y a 
[»33 

ZR) /'2-h) - Za 

[0 102 3 SC214, Yflt::-ov->T<7)i^a^lS^$ 
*l,TV^S-^-XfflYak, Y!Wl£7)&afff8^ti}5!lH| (X 
■r<yrS2 1 0) -C^aiLfclftl^ai^l 2 2<0*'i:^t^ 

[0 1 033 S^fc. ^3{4, Z|ttfcol^r<5>^tf3^ 
SixTV^^'^.-XffiZak, •fey^'Uy^^j^ftl 0 0*i 

JRtt$^^!t^^at^t5^ts-fey^'u yyitmi o oco*f*c 

Sei 1 0£OT®c0iS$<2ak COMAS' ^SbS^T'S)*. 

[0 1 04 3 C:iX'^^l'H&3(;J:0, ^-Ifttcoi^T^ 
ii>tv/iX^M(c«^l^Tr-A 3 1 U rcfcjkt L 
T T -feX UTS«i<0JR*«lX{4]R 0 tb L ^^T 3 IS<0^ 
fi[S k ^ S jE?l^ltZft^{aSSr^«> & C: k ^^^T- # . 

[0 1 053 -S-LT, Xx)'7-S2 4 0-r-'eix-eixOli 
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T, XT-yr S 2 4 Of^ibTtffitc^-cfv^TlESi^rr- 
A 3 1 (^a^OJRttXtiJR 0 aj L €r=if •p l^^^fflBi: 
^:SiRiliWi112:l£^i-S. C PU 1 0 1 Ji. XU»A 
X, AY, AZi::>(-i yayhu—yMCI,zttif}L^ ^ 

nyfo— 7MC{±. XW. YW. zwicov^-CtiXV 
SAX, AY. AZS:<— ;^ttXa, Ya, ZatOJj-^ 

[0106] ±aT--f -^i'^^JtBafciiV^TJi. 

ffi«fo^ A- Tc f*3coa^<7)jRi}ft{asco a *> i -^ojrs^ 
m\,zwM.^rix^^hti»i^ i-pco^-vurcic-ov^Tia 

a-ttfBtrlSt^-tiT.ff . ■f&<7)df A- >J TC ^z-o\^X \im%iz 
ct -5 T iE?l^JRSft{aa* I. ^ t # . 
[0 1 073 JiLh<^J;dtctT. XW. YW. ZWtco 
V^T. ffilgaTRlcOT-A3 l**=SrA''JTClC7'^' 

^j:hmti&.w.>>z-:>\\x<^7-'( -^yymmmT^h. 
^fc. mi i<r)-7u—^-v-Yf,zii\-\x. CPU 10 1 
fi. X-rvrS2 0 l~>^x /rS2 3 0«0«!«S:fi=d 

-yr S 2 4 0S.t>'S 2 5 OiOJUMSTft-? ISgWiT— A 3 

1 A' y r c tcM LT r ^ -fcx LxmwL<^mw,m 

[0 1 083 ljLhcOj;a^i!!ia^lTd^i:(cJ:0. iBS 

^ y Ttc^* t T r -b;^-r'^i= iE5i^JDtift{a*^is«-r 
[0 1 093 ^A-ur**, K (POD) 

Mill, j; a ^r««*^h^fclii 5 =5rv MRi&^§S|-C«) «^ 

%hfz^. :^^\y-^i}mm^zxT-2>.tumm.t<D 

[0 1 1 03 <6. 'T^-^yym^2>h:i^x\ ± 
3 1 ^^msth^azii^ ^wsmi:mmt.z%i,-n:iibi,z 
ib\,zr-J^3\^—:H^iz<r):h3^m^^hh<r)X'hhtz 



^^-^y-^*m^^t>i,zwmmz. *>oi»jK^<iTd 
[0 1111 n^^-^y-^^mfn^mi^iifm^imi. 

m\ l<?)7n-f-r-Ni;[SI#TS>^, ^LT, 01 1 
lC^-r:5^7^>yTS2 1 0, S22 0, S 2 3 0 iOjaSISr 

«aii(i, r-A3 1 $-i?jt$-fr^('fiiSfflffi$-Jixoii 

tfi:fci>K. ^Wtc-^^V^ta^fctigKl 2 2&^ai-^4l^ 

fiijFic?{j-5tT7x:^iPitv>f ^x:^itiit;r-A3 i i 
22cr)^>'b^m<Xo\>z-th:Lb\izxK) . r-ju^^i& 
[0 1123 ^<r)^^<7Mi i(3:S-rxr-y7"S2 i o 

<^Y!iiiiic^es'tfig^^m-rs3!ffl{±. m Tt^-^jrd 

^tz. mil\.z^-r^\mzii\^X. 3t-fe 

yHt?-2 3 o<o«!ai.i^^ yhio^iftf sfiBi&iai 8(c* 

[0113] ii*. X-r -yr S 311 tciSV^T. YfftSr 

-Y*[*jtc^ijlS-»*:. 3fe-fe>'-9-2 3 0*<^^L-C roF 
F J ■th<m.\,z^^y^2 3 ocoeiffi^K-^ y h Sr^ibS 

•li-S. ZCDX'T'yySSlUzX'O. ^^y^230ff) 

itaj4?-f y h<40 1 8 (c^-reap 3 tci^is-rs k t 

[0 114 1 -etT. >?.7'-yrS3 1 2ti3V%T. T- 
A3 12:+Y:6-Iftlt=:Sf|&gBJ&5-fr. 3fe'fe>^2 3 03&* 

rONj L/teg^©SfflfgYFlfcLTRAM10 3 
tc:tS^-t--S . -r^*)*> , tl ti^ira 1 8 cofiiSP 3 ici> 

s«!aiJK>f y hj&^r-^ 3 1 o^KKcf+o-ciifc^iaiaj i 

2 2 T^K) t . mk^n 12 2 cO^E®Jc^± y 'J 

i: . ^too: >y v-'iaS^ fiLMWaiY F 1 i: UT 
JR#-r«., i<r)fi[affilYF 1 SrJROiitf k ft tT-X* 

3 1{4+Y:fr[«iltc»||)ti^{tl., 

[0 1151 -etT. X7"yrS3 1 3iCiJV^-C3te-b:>' 
1^2 3 0*^^OFFJ Lf^iffiH^ffiSfflfgY F 2 k LT 
RAMI 0 3lCtSWt" ^<Oti!<!9YF2<OffiS«, 
018 tC^f S^aiSP 12 2 <7):feffl!l<7)X -y S^iaBTj) 
^ . ^ tLtc J; t? . S^aigP 1 2 2 cO-^tco:t .y t 

^cr){4a'fPgYF2*lX0iitfi:#t>T-A3 m 
+ Y:^|SltC^|J)tiB£tt^. 

[0 1161 -eUT. Xr>yrS3 14(c:fcl^^T3l£-fe>' 
■r230!6« roFFj L/.:eS*^<^5mmm«^S!)$-t^ 
I.. T-A3 lwa«^i6§-t^:i.l^coi)f03lLj4[S:3fe-fe 
y-9-2 3 0*>' roFF J L/iffiat-rSk. 3t-fe>'^?-2 
3 0 OO N/O F FfOW)©i5 "5 Jife6<t»f 0 5R U^k ^2. 
3^A6. iftL<^(.^, X7"-yTS3 1 4tCi5V» 

•C3t-fe 2 3 0 *^ r o F F J L!tfi[B*»^. 5 mmgjK 
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[0 117] -eLT, Xx-yrS3 1 5 4Ci>V^T. T- 

Nj LTtCiSJ-iiiESfflfgYRliiLTRAMl OStCtS 
C:iOi;&«YRlc?){4S{±. mi SiZTf^-fim 
taSP 1 2 2 <0*i!Jcox .y i^'MMT* S . 
[0 1183 T-A3 i{i-Y:«r[6ilc^lftti!ft. 

•yTS3 1 etCfeV-^T, 3li-fel^^f2 3 0*« roFFj t 

fz&mi:&m.mmYR2 1 ltram i o s iz^m^- 
h, j:<?)i:#<oYR2<^s{4. ai8fc^-t«[«iaj^» 

1 2 2<7)^fflflC0X-y£^&BT'cb'S.. ^ttlci 0. tSI^?* 
SBl 2 2C0— ^^<7)X-yi''(C*fLTjS^:^lBjiC-:>V^T<7)X.y 

[0 119] -et-C, X-r-y7°S3 1 7(ci5V^T. T- 
A3 lc7)Y!|itCOl'»T<?5fiB2r (YF 1 +YF2+Y 
R1+YR2) /4j cofiStc^K)$ii:'5>. c:co{jiS 
0 1 8*»io tfdS J; 3 tcttftiaJSf 12 2 <n^>t-&S. 

[0 120] :L<r>XoizLX. mi HZ^-t:^7-yTS 

2 1 0<^Y«icOfiBfff8*«iaB-r*«»3&«i|^T-tS» 
[0121] mz^ mi ll,z^-r:^'r-/TS220<7)X 

m^m^mimiti-rh^mii. mi 9 iz^-tx 0 
2 4 ocoi^ai^^ vhi^irrswta^ti. ^t^mizm 

18t:0m.-t^. 

[0 122] t-f. Xf--yrS3 2 ltct>V^T. Xft?: 
-X:fr[(i|tc=^S6$-i*r, 3tfey9-2 4 0**«StT roF 

Fj -r^{is>,z^'t^y^2 4ocDmiii^^ yhimm^ 

■frS. C:co^5^ yrS32 liCiO, 31£-fe:^-9-2 4 0<7) 
«!ajdf>f y b (40 1 8 IiZtf^QMP 3 ic^ib'TS C: k i: 

[0 123] ^L-c. x-f-7rs3 22t;:fcv^-c. r- 

A3 1 ^ + X:fe-|6lfcrSfi6Wfe$*. 3t-tV-9-24 0** 
TON J LfctSgSrffiaiflgXF 1 i: tTRAMl 03 

iz^mth. -r^fc*>, {itwciai 8coc[BP3(ciFb 
s*^aj'-K^ h*«r-A 3 1 o^tcff -oTtet^aigp 1 

2 2 -C^M L , 12 2 <Ofell!l<OX y 

Sri^ai-r & t , -ecox .y i^-ffia^fisffiffix f 1 1 lt 

IXfi-rs. c:cDfi[««#XF lS:IXOatfk#tT-A 

3 1 {4 + X:6-|6itc:»iJ» L.«!tt I. . 

[0 1 24 3 ^LT, Xy^-yrS3 23t,Zt5^^Xtl&-^> 
■9-2 4 0*5 r OFF J L:ttia2:^iaif$SXF2i:UT 
RAMI 0 3tCtSi&W-*. i<Oi:#eOXF2<7)ffiati. 
H 1 8 tC^-nS^HiSP 12 2 C0:fe-ffl!J<7)X >y S^'fitBTS) 
diitcJcO. mkiH^l 2 2<0-M<r>x. y=JiznL 

xmi3f^iz'o\,-^x<r)x.'y -jmanrn-yrzut . ^ 
+x:frr6jtc^i!jL«g{ts. 

[0 125] ^LT, XxyrS3 24lcijV->T3fc-fe>' 



■9-240** roFFj L.fci2a*»^5mmSJS^»l§-fr 
,rcr)Xx-y7*S3 2 4<7)}!ttg<?)Sift«4. YWfcoV* 
T<^±iaxr-yrs 3 1 4<0^i:ll«TS)l>. 
[0 126] -C-LT. ;^-r>yrs3 2 5fc:tJt>T. r- 
A3 l^-X:^|*jC^I!jra46L., 3te-fe>'^f2 4 0*'« ro 
N J LJt{5SSrfi[StS$gXR 1 k LTRAM 1 0 3 

mt?>. icot#coxRi<offiaj4. mi8i,z^-rmk 

1 2 2 to^&Mox -y j;'^2a-cS)-S , 

[0127] T-A 3 1 {4- X:(5r(tntC^ll U^tt. 
•yrS3 2 6lCfc>'->T, 3\H2>'-t^2 4 0*^ TqFFj L 
Jtfia^&a-lffSXR 2 k LTRAM 10 3 iztmt 
>!:c0i:^c0XR2<O^a{4, 0 1 8 tS^-TISI^ajgB 

1 2 2c7):£ffl!lOX>y ->'{2ST'25S . Z.ti.\,zi, 0 , M«iaj 
SCI 2 2C0— *tox y >'-^^^!^LTiat^rl^iJt:-:>^^T^ox./ 

[0 128] -5-LT. ;^X'yrS3 2 7(CiiV^T. T- 
A3 icOXWfcroV^TiO&aS: l" (XF1+XF2+X 
RH-XR2) /'4 + kj COfiiat-^lft^-ti-'l.. ^1^ 
T. ^kt4. _haiL7ti3t;. DflgBl 2 ItctJttS^ 
aieyi 2 0<0^ri:. ffi«iaagi51 2 2tci3it-&^ 
Rk^fflV^Sk. ^kJ4 rr<k<Rj i&SfTftlST 

[0 129] C:«0J:3fcLT. 01 1 tcS^fXx-yrS 

2 2 0«0X«i<0^a«fB2:«?aj-rS«fflj&«»T-r-&. 

[0 130] mz^ mi iics^-rx-r-yrs 2 SOCOZ 
imismmmim^-t^mmi. ia2ocs^-rJ:d^¥ 
)iik^-i>. ii2otc5^-r#jiitfcv'>T. 
2 4 o<7)«!ai*f-f >'b<o^i!rrs»iiaM4Hi 8tc^-r. 

[0131] t-t'. X7^ y:rS3 3 ItCfel^^T. ZW5r 

-z:frr6i (-r^i?^. r-A3 1 ^T^^^h-li^) 

^i!l§-*> 3t-fe>"^f2 4 0*<^^LT roFFj-tS^ 

mz%\Ly^2AQ(rm.'diir^^yv^^m%^h. cito 

XiryrS33 1tJ:0. 3t-tr>'^;-2 4 OcOi^JiJ'-K-f > 
b{4EI 1 8 fc^tf figP 4 fci^Urf-* i k k , 
[0 132] -?-LT, X7^>y7°S3 3 2tiJV>T. T— 
A3 l?r + z:6-[6l (-r^i)*,. T-A3 1S:±#S-»J:?. 
:fe-|*J) lc^tlirai&$-^. 3tH:y-9-2 4 0*« roNj L:t 
ffiaS-fiiafilffiZ FlkLTRAM103 (cilg^H-'S . 
-r^xhib. ittMzmi8<r>imP4l,z$>^miiiyii-(> 
b*sr-A3 l<?)»K)tc#-^TJi#L. SJ^aigBl 2 2 

«oTffl!ii^x «y «ittj-rs k . -e«ox .y i/easrctats 
fgz F 1 k Lmn-rh . ciioasffifgz f i srixoii 
tJk&tr-A3 i(4+z:fri6]t;i^LMit*. 

[0 1331 -?-LT, X-r'yrS3 3 3tct5V^T3t-fey 
■»?-24 0A« roFFj L;^>:{!l[aSr{iiS'tt#ZF2kLT 
RAMI 0 3t::tSitt-r?.. COk ^<7)Z F 2«0fia{4, 

018 iZT^-rtmta^ 122 c7)_hfi!icox -y i^'esT* 

I. , Clixfc i 0 s MtftifJSS 1 2 2 co±T:frl6lfc:ov^T<o 

-j^cox >y >''t:*rLT)lI:fr|6]t:oviTcox-y v-'^lffi^tr 
o/^^kk^^. ^tJ, .lc7){aaffif8ZF2Sr]lX03itf 
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[0 1 34] ^LT, Xx-/7'S3 34CJbn^T3fc-fe>- 
-9-24 0*« roFFj tfcfij[a*»4>S:mmmffiSffl)$-li: 

^{^DXt- >/TS3 2 4{?55Qa<OS«lcl--:>V>Ttv 
■b>'-9-2 4 0t7)aj:>3*iS^LT roFFj i:5:^.J:atC 

[01 35] -etT. ;^-r"/rS3 3 5t3±JV>T, T- 
A3lS:-z:^|S]fc»llilS&U. 3tHr>'-9-2 4 0*« ro 
Nj L/2fi[gS:fi[attf8ZRli:LTRAM10 3tC*S 
*ft-r«.. C:<Oi:#cOZRli0i4g{±, iai8it:s-r^ 

ai«c 1 2 2 <o±fflicox •/ j^ffiarab i. . 

[0136] 3 1 {4- Z:fe-|6]tC#lJl t^ft, 

•yTS3 3 6l:tJV->T. 7t-fei^-9"2 4 0}{)« roFFj L 
T^cfiiSSrfiiS'tPgZ R 2 i: LT RAM 10 3 ItZWKit 
C:e0i:^<?3ZR2«^4a(4, mi Stc^-^lg^liJgP 



gpi 2 2ciO±T:&|SllcoV>TO— S5t<0X-y>?tStLTji» 

[0 137] -eLT. X-r>yrS3 3 7fci5\,^-C. ZW 
<^{aaS:^^';TC<r)ia@<Ofi[S^-CTKS-«i:. X«i 

[0 13 8] ^<r>Xd\,zl,X. m \ it^^f^^T^-yrs 

2 3 o«ozttofiatiSS^«iiii~rs*!is**if^T-r^. 

[0139] tJUicoisiiatc J: 0 , XW, Ytt. ZWto 

[0 1401 -f-UT. 01 llC:S-f<Ji:fiOX7^y:7*S2 4 
Ofci>V»T«l^iEJISCJMI$:tfoT. T-A3K0X 
W-fi^*i64. mfrWWi. AX, AY, AZti-eiT.-e 

[0 14 11 
[g!t4] 

) /4+ 8 } 



AX^ { ( XF 1 +XR 1 +XF 2+XR2 
[0142] [»51 

AY= { (YF1+YR1+YF2+YR2) /4} -Ya 

[0 143] me\ 

AZ= { (ZF1+ZRI+ZF2 + ZR2) /4-h} - 



-X a 



[0 144] i:Lr«$nS. isfoT. X-7^yTS2 4 
0tCi3V">TCPU 1 0 ItiRAMl 0 3t3tSlftL7t 1 2 
iicOfiLStfflSXF 1 , XF2. XRl. XR2, YF 
1, YF2. YRl, YR2. ZFl, ZF2. ZR 
1, ZR2^M;^aiL, Z.flht:WA'-m.€>l<zm^\.^X 

m»t^z.h.\,zx'o. ^ti^ti<^m)j'(^^z-y\^x<7)T- 

A3 1<7)XI'»AX, AY, LZ^n^Zb1fiX%^, 
[0 145] -etT. y^^"/~rS2A0X'^ix^K<rm 
ICOV^TCDX^a^r^V^^lf*. X7"-yrS2 5 0tCt5V% 
XT->yrS2 4 0-e*a67tttl=:*-^V'»TiE5i^rr- 

A3 i«or^-irx-r^^iRjft{si«Sri5«-rs. cpul 
cm. xviAX, AY, AZi&^-f ynyvo— ^ 

[0 1 46] liLhcoJ:a(cLT, Xtt, YW, Ztttco 
V^T. jiBMSISTRlc7)T--^3 lA«^A''JTCtCT^ 

[0147] :l:lx\ t-m. 3 i ^^isafTaf^S-itS^r 

3&Sfi>fiaif?gS'iRoatr*^{±. **(7)ON • oFF-r 

^#fi[g*^«^i^LXk^,rt mui. Ytttc-? 

V>T#i.-l>t, 02 It^-fiotC. T-A3 1$-+Y 
^r|6ltC«jI^tf)§-fr-Sfig<^3fe-fe>-9-2 3 0«iti^J$: SG 
Nlfc-r&k. 3l£-fe>-9-2 3 0<OON ■ OFF^th^W 
!5p2is:5fec7)ON ■ OFF-f-K-^iaa {-f-^h*). 
1 2 2<^)X yj/Ma) tc:i*LTiitt«.C:k |h|« 
fc. T-A3lS:-Y*-|&ife:;i;ia^f6§-ii:Sll^co3teHry 
-9-2 3 Ocoai^35rSGN2fc-?-Si:, 3ie-lr>'-9-2 3 Oc?) 
ON • OFF-rSfiia*<**<7)ON • OFF^-^tiffia 



Z a 

iti'oti, 3te-fe:^-9-2 3 0 



[0 14 8] figoT. ±K«Oj;dt=4*aiS$r^f^\ ^ 
c7)4^(;0^i^Sr3S<.ri:T. >lcOJ:d^:3tHr>'^f«lll* 

[0 149] ^coi^tc, #Wtc:ov^T4;S«!lSS:fi=a 

ztizx*). imm^mx'T-j^ 3 1 ^ t 

4jSc0^i^^i:-?T«lli&3<3t*^. t^- 

[0 1501 ^*J. C:^T*L/tJ;d^r7^'f-^>':?^i«!: 
aji, r-A3lSr«f«iS-tiroo, fiaiSffiS-BtOatf 

;U:J'^A-C^t--&^x^^co«!a«0:^Xj?*«, CPU 
1 0 1 i -yxmi^m^tih t tc J: 0 . r-A 3 1 
^^ift$-t*:2:*«'?>. #fflati!ffiS:IXOJitJCt*»*^lgk 

[0 1511 tUiOid^ritlfflSrfTdCikfcJ:'?. jT'^ 

^WlCttBli^BTR 1 <DT—^ 3 1 *<=^A' 'J rtc^:^ LT 



(14) 
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[ 0 1 5 2 ] < 7 . ^m>±Mmmiztnf&y'^ 

[ 0 1 5 3 ] Sfc. ±IEIttBfltCfc(t.S.#MltC;ov^TO^ 

[0154] ^hi,z. ±smmt.zio\^x\t. msLm^ 
mzai.'thmmm.T^ i <r>^ -f ~^yy\,z-:>\\xmm 

•T'Sri?^. r-j^i)<ieiim^^^nLrz^x\ 
wmmirm^<^mfm^izw^Lxmm-h-wcV}^ 
immmi,z'z>\,-^x . r-j^ipiEmi>zm^comfi<mi,zr 
^•{tx-thko{,znof-K-^ yyum t lt t> mm-c 
^s. i^^T. mu^mi:mnzm^thff)vii^ 

[0 155] 

[^Bjj^iS)*] jaJiiJHJLf.riatc. if*3Sit=ie«<o 

^tcj:*t»i, JR«ftSss<oB»fseffiatc^lcOi&ft*J|SB 

^ii, T-Mz'm2<7)i^M^9m^-ttz^X\ 

ti^'tim^j:^mi<^:fj\^izwm^-^^zti,zi:^x . m 

mcr>1jf^<r>^M'tLl,Z'0\.\xm 1 tfO?6ASr^ai LTfia 

iis.im^izM Lxmmm<r)mmxim o ta t a is 
hkbiiiz. jEmt^-^mm^x-mmmzmmssti^Ti^ 

[0156] lf*^2^^IE«<7)||B3(cJ;^^{f , imtHM 
-A$-j^l!l$-t*:. ~Mcr):J^'y=Jcr>^ti^tif)''-^^y^X'1k 

tii^ti^mcr>im.i-M<^m:fTm:r..yi^iimib txmn 

mtii^^^ yht^^wrri>J:oizT'-M,?:f^m^-\t. -n 

n<7m.-nt^:j^-/-jmMb\.ximL. -n<Dm}j\^:i^'y 
'jm.b-n<^m-n\^ y =Jim.b i,zmrs\^x^m.'mL 

J-tfSTt*^, r-l^i:-^iSmm^^h:ibt)'iX'%^bb 



X'^h, 

[01571 m^3\.ztm<n>^mzi:i\Xt. T-aS: 
[0 15 8] Mf«5l4tcfBtt<056BJtcj:ti{i\ «1S«iLA 

mmum^m^z'mm-rh:L b ifx-^ ^ . 
[0159] mm5^ztm<7>mnziix\i. mam. 
mm^zaux. mLti-mii^ixhmm^^zfiLXT^ 

x'^mi^izmm-i, zbifix^h, 
[0160] mime\,ztm<rm,mzxm^. ^acsp^o 
^vm<^')f^£< b t-gp*^ mmm<^mzi&'>fzfmk 
b^tix^^htcib. mmmi:T~Mzmm-t^mzm 

[0161] m$mnztm<r)^mizi:tni. *{*gi5{c 
*5v^-c, T-j^-cm.n^th:i>mizT~j^bmmctt^ 
t/iT-Aizm^^ifMn^tii,m^b ^tLx\>^hti^. 

^^l$?^*S-T-AK:iSarsiSCjaLfeje«t^:->Tv^ 
2.. 

[0162] if^S tClBao^lHBfc J:tL«f . 3t:(*SI5 

{i , -etoi'f.j^co^-^r < t -^i^nm^ tzimm^ b s 
mmm.<r>mm^n a Mii^atcii t cot ^ri, . 

[01ii<^fB*=5:SiHH] 

[01] ico^BJcOSIMc^JgSICfeftSffiRjnffl^a^: 

[021 :L<r>^m<omn<r)mmizinf?>mim^^<^ 
■i yTi^^i,zmi'fhti^mmmi(oi'[-mmmmx'h^. 
[031 >i<^%Bjcoiijfi«o?g»stcfc(tsasHisacoT- 

[04] ^(7)%Hgio||{g<?)?^SIl=tJJt-5jliBiS^acor- 

[05] z<7mm<r>mmcr)mmi'Z)nf^mmmmi<r)ifm 

[ 0 6 ] i co^aB(7)SIMc7)?g«tcfc{t S -fe X y ^-^^v^ 
:a (|glco?&a) $:*-r0-C«)^, 
[071 z<r)mM(^m<7immiziHft-tyi^y:}^i§M 

{m2<7)^M) im-tmx'h^. 

[08] z<r)wmmm<r)mmi,ziiiir^y'^~i-y^m 

[09] z(r>wM<7)mm(r>mmiz)ni-^T^^ -i-y^m 
m<r)^i^mmm^w:-ryxj-^^^-hX'$>h . 

[0101 .rc05&B3iO^<7)JS]SfcfcJt6^-f-^>'25^ 

[01 11 z<7mm<^mm<r>mmiztnf:by^^-i'y^ 
!sm(o^W}r-^-^yi/^i:7r:i'yo-'f'^—hX'h 
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[HI 2] Z(r)^^M(DmM<7iBMizi5\.^XT-i^i3<^^ 
[12114] ^tfO§%0fl<OllSftOJ^ffitw*3(tl.7^-f-f->'^ 

[lai 5] c:c^l&0S£Ol|]5Scomtc*5{ti.-x-f-^>i/ 
[Ell 6] zcr)^m(r>m&<r>mm.izi6ii-^^^-^y^ 
[HI 7] :i<mfin<r)^(r>wm.^zi5\ft^^--f-yy 
[ 0 1 8 ] ^ c7)fgBBcO||MWJ^SStCt> (t 1. 7^ -f -f - 

9m<r)\^<r>^^y^\,zii^m^iS:^^>V&ymi^M (tt 
fill) Sr^HTafeS. 

[01 91 z<mm(r>mmmm^zn\^h'f^-^yy 

9m<7)m 1 5 ttiS^irS X!Mi<Offlafflffi:^ai5!!ffl«r5^-r 



[020] :i<0%BB<0||it<OJ^®l:tJ(t I. -f >f 
*irao0 1 6 t «iM=5r?. Z«i<Offi{11f^«!ai5tta5r*-^ 

[02 1 ] .r<o^^<7)iQfe<oj^ffit:tiv^-cr--t.**jl 

[^^-f-iOUiBfl] 
31 r-A 

101 CPU 
13 0 
100 
200 
12 2 
110. 
230, 
23 1. 
23 2, 
TRl 
Dl 

D2 ymmmmm 
D3 xmms^ 
D4 emimmmsM 

El, E2. E3. E4 

w mm. 



2 1 0 3|s:f*:^ 

240 ^^y^ 

24 1 

24 2 ^3fel» 



[01 ] 



[02 1] 



,SD1 



SOS 




J L . 



SOMl 



SGN 



MP 
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m2] [|14] 
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(b) 



200 
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imai 



231 232 



-230 



130 



102 
—L 



ROM 



103 



RAM 



CPU 



104 

L 



I/F 



101 



105 



H y 

3 y h O — V 



111 



112 



,MC 



270 



241 24 2 

U-240 



X V 3 - ^ 









-if 



^El 



CHI 3] 



[018] 



122- 



Zl 
P2 



(XF) 



121 



YP 
(XR) 



ZR 



-Y 4 
( +X) 



ft. +Y 
{-X) 



121 - 
122- 



YPl 
<XF1) 
P3.^^ \^ 



YH 
<XR2) 



r 



•••"TrX 



YF2 
(XF2) 



YK1 
(XRl) 



iS£k2 



120 



7 



-Z 



-Y - 
(-X) 



> +Y 
< +X) 
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[1^10] 



(start) 



I 



I 



4!ia T b yS: i Sr A * 1J- * 



-^5102 
-SI 03 
-SI 04 
^SlOb 



[iai4] 

S T art) 
1 



?1* rOFFJ fc<t«®«:S«-r4 



I 



ffjhs-*> roFF J Lfcfiicia&YF t-r* 



Y « % - Y :*r i6j c » a&**s 
4 



Ytt«r-Y^?inUc^i!i5-ii:> 3t 1 1'-^2 3 0 otB:/?** 
rOFFJ 4:)i*<0«rBtiB-r4 



»:-fey'J-230j4* rOFF I "TSt^ YlA*£PB$ 
f?jtS-ii-x rOFFj Ufci^eSrYR t-f* 



Y^t l YRH- (YF-YR)/2J ©ttS 

3 



N d) 



.S211 
.S212 
.S213 

'S214 

-S215 
^S216 
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II 1] 



(s T A R 



I 



1 



f^Sdla'W X h ^a^tfllSO't'AJWJ- 



T 



I 



-S210 

.S230 
,S240 
.S250 



.S201 

,S202 
-S203 
-S204 

.S205 
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[015] 



(start) 



X 



X « Sr - X :^ fr ilj S « 



I 



3f:'fey^240A*rOFFJ "TSfcx xtttapjj 
ff±S-a-> rOFFJ Ufc*iB*XR 



T 



XW«r rXR + (XF -XR) / 2- kJ »{£tH 



I 



[016] 

(star r) 



WJ)*' rOFFJ i:/S:«<DSrE«Lra 



I 



it-t y-^2 4 0*< rOF F J -t^ fcs Z«i=S:aii!* 
fftlhS-ars r 0 F F .1 UfcttB* Z F fc^S 



T 



z«t%-z:^injc^a;3-^s 



Z*b?:-ZA'|RllSi^«(t5*> j£;-fey-!j-2 4 0©tH^7A* 
rOFFj fc*i:*«*!E«-^--S 



T 



)t-b 2 4 OtS* ro F F J 1-« fc> Z«I«:«PB$ 
^?^JlS■^^ rOFF J bfcfe@«:ZRt-t« 




.S221 

,S222 
-S223 

'S2 24 

.S225 
^S226 



.S231 

.S232 
.S233 

'S234 

.S235 
-8236 
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[0171 



^ T A R t) 
1 



T 



Y«l4: + Y*l^»c#i!ilSte**N 3t-b 2 3 0 A* 
I ONJ Ufci4K=feYF 1 i-r* 



I 



rOFFJ bfcfiiefeYF 2 fcl"* 



Y t + Y .fj 5 m m a ffi « S * 



YftftSr- Y:^?|i^C«»PiW»a^N »*:'i*-2 30** 
rONJ LfcttS=feYRli:-r3 



Yl&ifc- Y:^riRl»c5^i6^-*oos 2 3 O A* 

roFFj YR 2 t-r* 



r <YF1+YF2 +YK 1 + YR2 ) /4 J mm 



,S311 
.8312 

-S313 
,S314 

'S315 

-.5316 
-S317 
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(s T A R 'A 



x«t4:-x:friaici»iliS*s v^J- 2 4 0 

t'c I OFF J j-sffiBt-ag^-rs 



X.«i4r + X*lfll»ci»l&Mift& 4 0 *' 
rONJ t fcfeeSrXF 1 ftS 



X 



rOFFJ Lfcisia*X F 2 



I 



X M ^ + X 7!7 N>] ( w 5 m m g ^ lb & -d: ^ 



I 



Xtt«:-x;^iSiK:j»KrMftftS*x *-te>i>-240** 

roNj bfcftiafcxR 1 k-rs 



T 



Xtt4:-X;*I^I^rSSft^■^i•^'J^ 3flf;-fe 2 4 0 A* 



r (XF1+XF2+XR1+XR2) /4-kJ 



-S321 
.S322 

'S3 23 
.S3 24 

'S3 2 5 

^S326 
-S3 2 7 
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1201 



(start) 



b-r roFFj rif^micmmri 



rONJ Ufc(iit«:ZFlfr« 



T 



Ziat l- Z:;^ lSltc:»l&a-d:o'P> )t-fe: 2 4 0 
rOFFJ LfcttetZF 2 tfS 



I 



Z «t ^ + Z ^ 1^ ft m n & £ ^ $ -li- % 



rONJ Lfctt««: ZR 1 t^S 



I 



Z|(|«:-Z:5^fqIf:ii»i63-*oo^ 3t-i? 2 4 O A* 

roFFj L/tfee^zR2 t-r-s 



4 



^S331 
-S332 

-S333 
-S3 34 

'S335 

.S336 
-S337 



